Abstract. Slip modification of the lubricated bearing such hydrophobic coating has proven to improve the hydrodynamic performance. The present paper investigates the effect of partial slip on the journal bearing performance using computational fluid dynamic (CFD) approach. The eccentricity ratio and the placement of slip area are of particular interest. It was shown that the partial slip placement on the convergent region of the bearing generally improves the hydrodynamic performance lubrication by increasing load support. It was also found that introducing partial slip on the divergent area decreases the lubrication performance of journal bearing.
Introduction
An artificial slip surface is an effective approach to increase the tribological performance of lubricated mechanical components. The use of an artificial slip surface has become popular with respect to lubrication, it gives a better tribological performance. It is known that introducing slip surfaces significantly can affect friction and load support of bearings [1] [2] [3] [4] [5] [6] [7] . Two deterministic slip surface modes are used currently; homogeneous slip surface (i.e. slip applied over the whole surface) [1] [2] [3] [4] and partial slip (i.e. surface consisting of slip and noslip areas) [1] [2] [3] [4] [5] [6] [7] .
How to control the wall slip was one of the challenging research questions in recent investigations. Several researchers such as Salant and Fortier [5] , Ma et al. [6] , Wu et. al. [7] , have explored the behavior of the sliding contact using an optimized slip zone with respect to load support. The results of all these investigations show the existence of a lift force (load support) even there is no wedge effect (two parallel sliding surfaces) using such artificial slip zone.
The effects of artificial slip surface on the tribological performance have been analyzed numerically by many researchers such as Aurelian et al. [3] , Salant et al. [4] , Wu et.al [6] and Brajdic-Mitidieri et al. [7] . There are two approaches for the investigation of artificial slip surfaces, i.e. using the CFD models based on Navier-Stokes [7] and using Reynolds. [3] [4] 6] . It was also confirmed that using numerical simulation the introduction of partial slip on the stationary surface of a parallel slider leads to a net pressure build-up and hydrodynamic load support and friction reduction.
The present paper explores the effect of the placement of the wall slip on the journal bearing performance using CFD model based on Navier-Stokes. In particular, the investigation is focused on the generation of the pressure distribution and the load support. The variation of slip placement is a main of particular interest. Figure 1 shows the schematic and details partial slip placement on the journal bearing. The shaft receives an external load and spins on housing, while the gap between shaft and housing contains lubricant. The main characteristics of the bearing and the lubricant properties studied are presented in Table 1 . Hydrodynamic lubrication performance especially load support is the main focus of this research. For this case, the partial slip is given on the convergent and divergent areas to improve the hydrodynamic performance. The slip region is located on the region with interval by every 30 degrees both on the convergent or divergent side. In addition, the effect of the eccentricity ratio of the performance is also a particular interest. In this research, the eccentricity ratio of 0.2 and 0.8 are used. 
Methodology

CFD Model
Theory
In the present study, the lubrication problem is solved by the Navier-Stokes equation and continuity equations. The Navier-Stokes (N-S) equations are solved over the domain using a finite-volume method with the commercial CFD software package FLUENT®. The Navier-Stokes and the continuity equations can be expressed, respectively.
In the present study, there are two variations of partial slip placement, i.e. firstly, a slip is placed on the convergent and secondly, slip is located on divergent areas. The slip positions are given at each angle length of 30 degrees on the convergent and divergent area of the journal bearing. A mesh number of about 100,000 -120,000 nodes for the computational domain was utilized depending on the artificial slip surfaces. It should be noted that the meshing process for textured surfaces has been checked to ensure grid independent results. 
Results and discussions
Conclusions
This paper is focused on the possibility of slip effect on the convergent and divergent area of journal bearing. The CFD model based on Navier-Stokes in journal bearing was presented and the effect of the boundary slip on the hydrodynamic performance (load
